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EGE OF 

Assistant Professor, 

KALIYAKKAVILA 

629 153 
KDISIAICr 

MILNADU 

TAAIIL NA 

INBIA 

Department of Mathematics, 

Nanjil Catholic College of arts and Sciene, Kaliyakkavilai. 

The Secretary. 

Respected Sir. 

Nanjil Catholic Collge of Arts and Science. 

Kaliyakkavilai 

Request Letter 

I would like to conduct National conference on recent trends in Algebra and Graph Theory for 

the PG students/scholars faculty members on 1702 2023. So, I request you to permit for the same. 

SCIE 

Thanking You. 

A 
o PRINCIPAL 

Nanjil Catholic College of Arts & Scdence 
1 Kaliyakkavilai -629 153 

Yours Faithfully, 

Näi Chlic College otAHSUer. 
Keiyakkavilgi - 629 153. Tamii Nadu 
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REGISTRATION 

NATIONAL CONFERENCE ON RECENT TRENDS IN ALGEBRA & 

INAUGURATION 

PRAYER SONG 

WELCOME ADDRESS 

PRESIDENTIAL ADDRESS 

INAUGURAL ADDRESS 

VOTE OF THANKS 

TECHNICAL SESSION-I 

TOPIC 

Kaliyakkavilai 

Depantnent of Matkematies 

RESOURCE PERSON 

GRAPH THEORY 

NCAGT-2023 
Date : 17.02.2023 

Venue: College Seminar Hall 

PROGRAMME 

9:00am 

10:00 am - 10:30 am 

Students 

Dr.A.Ajitha 

Head of the dept.,Department of Mathematics. 

Rev. Fr.Dr.M. Eckermens Michacl, 
Secretary. 

Dr. A. Meenakshi Sundararajan 
Principal. 

Mrs.S.Jerlin Mary 
Assistant Professor, Department of Mathematics. 

10:30 am-11.15 am 

Some New Graph Parameters 

Dr.R. Kala,Professor, 

Dept of Mathematics, MSU, Tirunelveli. 
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PAPER PRESENTATION 

VALEDICTORY SESSION 

LUNCH 

11.15 am- 11:30 am 

11:30 am to 12:15 pm. 

Genus of Graphs 

Dr.T.Asir, Associate Professor, 
Pondicherry University. 

12:15 pm-1:00 pm. 

1.00 pm 

1:30 pm. 
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In this paper the concept of the geodetic cototal domination number of a graph is 

introduced. Also, geodetic cototal domination number of some graphs like path graph, complete 

bipartite graph and some special graphs are studied. It is shown that for any three integers a, b 

and c such that 3 <asbs c, there exists a connected graph G with g(G)= a, Y{G) =b and 

YecG) = C. Also, it is shown that for every pair of integers a, p with 2 <a Sp, there exists a 

connected graph G of order p such that YglG) = a. 

ABSTRACT 

geodetic set, geodetic number, cototal domination number, geodetic cototal domination number. 
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INTRODUCTION 

By a graph G = (V,E) we consider a finite undirected graph without loops or multiple 

edges. The order and size of a graph are denoted by p and g respectively. For the basic graph 

theoretic notations and terminology we refer to Buckley and Harary[3]. For vertices u and v in a 

connected graph G, the distance d(u,v) is the length of a shortest u-v path in G. A u-v path of 

length d(u, v) is calleda u-v geodesic. A geodetic set of G is a set Sc V(G) such that every vertex 

of G is contained in a geodesic joining some pair of vertices in S [4]. 

The neighborhood of a vertex v is the set N(v) consisting of all vertices which are 

adjacent with v. A vertex v is an extreme vertex if a subgraph induced by its neighborhood is 

complete[5]. A vertex v in a connected graph G is said to be a semi-extreme vertex if 

A(< N(v) >) = |N(V)| - 1. A graph G is said to be semi-extreme graph if every vertex of G is a 
semi-extreme vertex. An acyclic connected graph is called a tree (3]. A dominating set in a graph 

G is a subset of vertices of G such that every vertex outside the subset has neighbor in it. The 

size of a minimum dominating set in a graph is called the domination number of G and is 

denoted by y(G) [6]. A geodetic dominating set of G is a subset of V(G) which is both geodetic 

and dominating set of G. The minimum cardinality of a geodetic dominating set is called the 

geodetic domination number and is denoted by Y(G). A dominating set S c V(G) is said to be 

cototal dominating set if the subgraph G[V-S] induced by V- S has no isolated vertices[1,2,7]. 
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Definition 1. A subset S c V(G) in a graph G. G is called a geodetic cototal dominating set ifS is 

Yc). 

Example 2. Consider the graph given in Figure 1. 

V 

V7 V6 

G 

VA 

V 

Figure 1(Example of geodetic cototal domination number) 

In the Figure 1, S= fVI, V4, Vs} is a minimum geodetic cototal dominating set of G and hence 

YgcaG) = 3. 

153 

Remark 3. The minimum geodetic cototal dominating set of a graph is not unique. 
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both a geodetic set and a cototal dominating set of G. The minimum cardinality of a geodetic 

cototal dominating set is called the geodetic cototal domination number of G and is denoted by 



In a graph given in the Figure 1, S, = fv3, V4, V7 is also a minimum geodetic cototal 

dominating set of G. 

Result 4. If G is a complete graph of order p then Ygc(G) =p. 

Result 5. If G is a star graph KL.n where n> 1, then YgcG) = n +1. 

Result 6. If G is a complete bipartite graph Kmn then YgcG) = m tn. 

Result 7. If G is a cycle onn (n>3) vertices then 

YsckG) = (2+2 
l3+2 

YactG) = 2 + 

Result 8. If G is a path on n (n 2) vertices then 

ifn is even 

YgcAG) = 2m + 1. 

if n is odd 

Result 9. If G is a fan graph Fm of order 2m + I then 

YgcG) =3. 

Result 10. If G is a bull graph (as shown in Figure 2) then 

V 

V6 

V 

Figure 2 (Figure for Result 10) 
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Result 11. If G is an n- Barbell graph (3- Barbell graph and 4- Barbell graph are shown in Figure 

3 and 4 respectively) then Ygc(G) =n -2. 

G 

Figure 3 (Figure for Result 11, [3- Barbell graph]) 

Proof. 

REALISATION RESULTS 

Figure 4 (Figure for Result 11, 14 - Barbell graph)) 
G 

Theorem 12. For any three integers a, b and c such that 3 < asbsc, there exists a 

connected graph G with g(G) =a,ygG)=b and Ygc(G)=c. 

Case 1. Let 3 Sa=b<c. 
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X 
X2 

G 

W 

Case 2. Let a + 1 =b<c. 

W 

V2 

We-a-3 

Figure 5(Figure for case 1 of Theorem 12) 

Va-3 

156 

Let Gi= K22 be a complete bipartite graph with partite set U= fu1,u2} and V= (X1,X2} and let 

P:u,v,w be a path on three vertices. Let H be a graph obtaincd fron G1 and P by identifying 

the vertex uz in G1 with the vertex u on P. We then add a -3 neW vertices Vi, V2 ,... Va-3 to H 

and join each vertex each vertex vi ( IsiSa-3) with the vertex v. Now, we add c - a -3 

new vertices Wi, W2 ,.. Wc-a-3 and join each vertex Wi(1<ic -a -3) to both the vertices u 

and w. The resulting graph G is shown in Figure 5. 

Let Si = {V1,V2,...,Va-3} be a set of all extreme vertices of G. Then Si is a subset of every 

geodetic cototal dominating set of G. It is clear that Si is not a geodetic set of G and so that 

g(G)> a-3. It is clear that S = Si U {u, uz, w} is a geodetic set of G, so that g(G) = a. It is 
clear that S, is a minimum geodetic dominating set of G and so Y(G) =a. 

W 

Also, it is clear that S3 = SU {ri, , V, WI,wz,..,.W.-a-3}is a minimum geodetic cototal 

dominating set of G, so that YgeG) =c. 
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Ua-2 

Z=V) 

V4 

Case 3. Let a + 2<b<c. 

G 

V2 

Figure 6(Figure for case 2 of Theorem 12) 

Let Ca: Vi, V2, V3, V4, Vv be a cycle of order 4 and let P: x, y, z be a path on three vertices. 
Let H be a graph obtained from CA and Ps by identifying the vertex vË in Ca and the vertex z in 
P3. We first add a -2 new vertices u, U2,..dha-2 to H and join the vertices to the vertex x. We 
then add c -b- 1 new vertices w1,W2,..". -b and join each vertex w(1 sisc-b- l) to 
both the vertices vz2 and v4., there by producing the graph G given in Figure 6. 

Let Si = {u1,u2,...,ua2} be a set of all extreme vertices of G. Then Sj is a subset of 
every geodetic set, geodetic cototal dominating set. It is clear that Si is not a geodetic set of G 
and so that g(G) > a-2. It is clear that S;= Si U{v va} is a geodetic set of G, so that g(G) = 
a. It is clear that S2 is not a minimum geodetic dominating set of G and therefore S3 = SU 

{z} is a minimum geodetic dominating set of G and so Ye(G)=a+ l=b. Aso, it is clear that 

S4 = S U {v3,Wi,W2,..,We -b-1}is a minimum geodetic cototal dominating set ofG, so that 
YgcAG) =c. 

We-b-1 
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3(b-a)-1 

y2 e 

ya-2 

U C3 = U1 

G 

C 

C 

Figure 7(Figure for case 3 of Theorem 12) 

Let C4: C1, C2, C3, C4, CË be a cycle of length four and P: u1,u2,...,u3(b-akl be a path on 

3(b-a) - l vertices. Let H be a graph obtained from C4 and P by identifying the vertex ca in CA 

and the vertex uj in P. We add a - 2 new vertices '1y2,...Ja-2} to H and join the vertices to the 

vertex c4 of C4. Then we add c-b-2 new vertices {x1, X2,...Neb-2} and join the vertices to both 

the vertices c1 and c3, there by producing the graph G given in Figure 7. 

X2 

Clearly Si = {C1, u3(b-a-l, V1, y2,....ya2} is a minimum geodetic set of G and so g(G) 

=a. Let S>= SiU {u, u4,..,43(ba)-2} and clearly the set Sz is a minimum geodetic dominating set 

of G and therefore Y(G) = b. Also, it is clear that S3 S2 U {c, c4 X1, 2,.... Jeb2}is a minimum 

geodetic cototal dominating set of G so that YgcG) = c. 

Theorem 13. For every pair of integers a, p with 2 sasp, there exists a connected graph of 

order p such that YgcG) =a. 

158 

Proof. Let u, v, w, VI, u be a cycle on four vertices. Take a copy of star Kial With leaves 

U1,42,..,Ma-1 and the support vertex w. Add the new vertices v1,V2,..,.vn a - 2 and join each 

v(1sisn-a-2) with both the vertices u and w, there by obtaining the graph G in Figure 8. 
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Nanjil Catholic College of Arts and Science
Kaliyakkavdai-629153

DEPARTN{E}{T {}F I]OIUPUTER SCIEI{CE

,,lVorkshop or AI & Machine Learning'

Date: 23.03.2*23 Yenue: Seminar HalI Time: 10.00.a.m

Tlie Depaitii:eti of Compiiter Scieiice Crgaiiize'i -w';rkshi:p eiititle.l "Ai &

Machine Learning" for II UG, III UG. f PG and II PG students on 23'03.2023 in

Seminar Hall at 10.00 anl. The session started with a prayer sorlg, sung by deparhr.rent

ch+ir. -A,J.,r'in Sh*c G.S student 1?+m lII I*TC {Jomp,;ter Science rr''e!com*d the

gathering.

Mr.Santhosh Rajan.R {Technical Trainer, Network system, Marihandam} and

their team $rere the trairers of the plograffixe. In tlris sessiolt. resoul:ce perscfi briefed

about AI & Machine Learning. He also explained the use of Python in our day today

life- He covered the concepts related to Arti{icial Intelligence and Machine Learning.

The trainer engaged the sessioa rn'ith nore galnes and triclry questio*s. So the students

listened the session with more interest.

The students gained more knorvledge in python language and machine learning.

It rvas very useful to &e students and they felt very huppy. At the er:d of the

_ II:::aI-,"_ t:..-.-- ITf E! 6r'' aa-.-.-.===+.-= e.-;=,--- *=,.-.,--.---J -,--+l+,--J.- +.-. -!1pi'argiaffiiilc. Vijiiiiia li=Oiii iii ii.bc LGilipurCt -uitriluE_. cAPiEbbtru Eiatrtuus Lu drt

pafiicipants and delivered vote of thanks. The session concluded with a National

anthern.
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5
th  

National Conference on Advanced Materials (NCAM – 2023) 

Organised by 

Department of Physics 

Nanjil Catholic College of Arts & Science, Kaliyakkavilai 

25
th

 March 2023 

PROGRAMME SCHEDULE 

  

8.30 am to 9.30 am  - Registration  

9.30 am to 10 am  - Inaugural Session 

Tamil Thai Vazhthu  : Department Choir 

Welcome Dance  : Ms. M.U.Ariya, II B.Sc. Physics 

Lighting the Lamp 

Welcome Address  : Dr. M. Amalanathan,HOD, Dept. of Physics, NACCAS 

Presidential Address  : Rev.Fr. Dr.M.Eckermens Michael, Secretary, NACCAS 

Inaugural Address  :  Dr. A. Meenakshisundararajan, Principal, NACCAS 

Releasing the Conference  

Proceeding   : Rev.Fr. Dr.M.Eckermens Michael, Secretary, NACCAS 

Honouring the Rank Holders : 

10.30 am to 12.30pm  - Technical Session 

Introducing the Chief guest :  Mrs. V. Beena, Asst. Prof., Dept. of Physics, NACCAS 

Invited Talk 1   : Dr. I. HUBERT JOE 

Head, Department of Nanoscience and Nanotechnology,   

University of Kerala,  Kariavattom Campus, 

Thiruvananthapuram.   

Introducing the Chief guest :  Dr. T. R. Jeena, Asst. Prof., Dept. of Physics,    

     NACCAS                                                

Invited Talk 2  : Dr. SATHISH A.V 

Officer in charge,  

Nuclear Information Centre,  

Kudankulam, Nuclear Power Project, Tirunelveli 

12.30 pm to 1.15pm  - Lunch Break 

1.15 pm onwards  - Presentation Session 

Oral & Poster presentation 

3 pm    - Tea Break 

3.15 pm to 4pm  - Valedictory Session 

Valedictory   Address : Rev. Fr. A. Domi Lilil Raja, Bursar, NACCAS 

Distribution of Certificates : Rev. Fr. A. Domi Lilil Raja, Bursar, NACCAS 

Vote of Thanks  : Dr. N. Suma,Asst. Prof., Dept. of Physics, NACCAS 

National Anthem 
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CONTRIBUTED PAPERS - CONTENTS 

1. Spectroscopic exploration, reactivity, electronic properties of different solvents, molecular 

docking and drug likeness of4-Methyl-N-(4-nitrobenzylidene)- piperazin-1-amine: A 

theoretical approach (Bravanjalin Subi  E
1
, D.Aruldhas

2
) 

2. Concurrence between cosmic Ray and Solar wind during Solar cycle 23, 24 (S.Abilaa
1
, 

S.S.Bershab
2
, R.P.Jebin

3
)  

3. Interplanetary coronal mass ejections at 1 AU using Multispacecraft (Abisha
1
) 

4. Structural, Spectroscopic on structure vibrational spectroscopic, and RDG analysis 

Molecular docking of biological active 4-(2, 3-Dichlorophenyl) piperazin-1-ium (W.Abisha
a
,   

D.Aruldhas
b
 ) 

5. Distribution of  Linear speed and Angular width of Coronal Mass Ejections and  Halo 

CME’s  Over  Solar Cycle 23, 24 and 25 (Dhaiya. M.S
1
 , Iren Sobia. A

2
) 

6. Soliton propagation in an alpha-helical protein system by using darboux transformation 

technique (R. Jeba Vijitha
1
, S.Beauno

2
) 

7. The Effect of Interaction on the Third-Order Nonlinear Optical Properties of 

Functionalized Reduced Graphene Oxide Nanocomposite. (Alice Noble A
1
, I Hubert Joe

2
) 

8. Non linear optical property of 2- (Methyl Amino)-1, 2-Diphenylethanone: A theoretical 

approach (M.Jini pramila
a
, D. Aruldhas

b
) 

9. Quantum Chemical Calculations and Vibrational Spectral Studies of 2, 5-

dimethoxybenzoic acid (J.Priscilla
a
, D.Aruldhas

b
) 

10. Experimental and Theoretical Approach on NLO Studies of Benzodiazepine derivative 

for Optical Limiting Application (Aswathy.P
1
, Hubert Joe.I

1
, Narayana.B

2
) 

11. Structural properties and nonlinear optical absorption in Mn substituted nickel -zinc 

ferrites using Z scan method. (Sijo S Thomas
1
, I Hubert Joe

2
) 

12. Geo effectiveness of halo coronal mass ejection and geomagnetic strom (S.Mariya 

Shaniya
a
, A.Iren sobia

b
) 

13. Spectroscopic and quantum chemical computation on molecular structure, AIM, ELF, 

RDG of 4-CUumene:  A DFT approach, (Sukanya R
1
, D. Aruldhas

2
) 

14. Synthesis and characterization of Nickel Oxide (NiO) Nanoparticles using carica papaya 

leaves (A. Benifa, Dr. A. Darlin Mary 
1
, M. Amalanathan

2
) 
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15. Vibrational Spectra and DFT study of anticancer molecule Orotic Acid (T.Brintha
a
, P.J. 

JeganBabu
b
) 

16. Molecular structure, Frontier molecular orbital and Topological analysis of orotic acid ( 

S.Sijana
1
 , M. Amalanathan

2
) 

17. DFT studies and topological analysis of 1- Acetyl -2- (4-butoxy-3-methoxyphenyl) 

cyclopropane (Jothy Jisha B.R
1
 , M. Amalanathan

2
) 

18. A computational and Topological analysis of Gallic acid doped Silver using DFT method 

(J. Jeni James
1
, M. Amalanathan

2
) 

19. Computational and topological analysis of Acetyl 2 (3-Methoxy -4 Propoxyphenyl) 

cyclopropane. (R. Febiline Seles
1
, M. Amalanathan

2
) 

20. Synthesis and Characterization of Silver doped Zinc Selenide Nanoparticles for 

Photocatalytic Activity (V.Beena
1
, S.L. Rayar

2
, S. Ajitha

3
) 

21. Synthesis and characterization of lead selenide (PbSe) nanoparticles (Jaba Sherin.S
1
, 

Maria Lenin.M
2
) 

22. Computational Investigation of the Potential of Morellic Acid as an Anti-Tuberculosis 

Medication: A DFT-Based Study on its Structure, Electronic Characteristics, and Vibrational 

Features (S.V. Aswathy
a
 , Hubert Joe

b
, K.B. Rameshkumar

c
) 

23. Crystal growth and characterization of doped citric acid and ammonium chloride (Abina 

Shiny R S
a
) 

24. Crystal growth and characterization of doped tartaric acid and ammonium chloride 

(T.L.Berlin Beno
a
,  M. Maria Lenin

b
) 

25. Spectroscopic profiling, Topology Analysis, and Charge Transfer Excitation of ethyl-4-

(3-phenylureido) benzoate (B.S. Arun Sasi
a
  , A. R.Twinkle

b
  , C James

c
 ) 

26. Molecular Structure and Spectral Investigation of NLO Material 2 -Amino 3 –Nitro 

Pyridine by Density Functional Theory Methods (S Sundararaj) 

27. Thermal Performances and Characterization of nano Cobalt– Chromium Coated Solar Air 

Heating System (P S Aanie) 

2amino-4,6-dimethoxy 

pyrimidine herbicide(N.Suma
1
, D.Aruldhas

2
) 

29. Nonlinear Optical Studies and Topology analysis of 4-(Diethylamino) Salicylaldehyde by 

Density Functional Theory Methods (B Queen Sheeba) 

  28. Spectroscopic and molecular structure investigation of 
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30.Molecular Docking studies on Evaluation of multi target drug 6, 7 dihydroxy coumarin 

against anti-cancer, anti-bacterial, anti-fungal, anti-oxidant and anti- covid 19 activities (L 

Derisha) 

31. Molecular structure, Vibrational and Topology an Analysis of 1-Acethyl 2 (3-Methoxy -4 

Propoxy Phenyl) Cyclopropane (Lydia Renj) 

32. Synthesis and characterization of zinc oxide nanoparticles (Aruna.A
1
, Dr S.Murugavel

2
) 

33. Coronal mass ejection and their effects during solar cycle 24 (Sneha Mary.R
1
 , Dr. Bidhu 

S.S
2
) 

34. Preparation and energy dispersion analysis X-ray study of Zinc Oxide Nanoparticles 

(Nithasha.J
1
, Dr. S Murugavel

2
) 

35. Preparation and energy dispersion analysis X-ray study of Titanium Oxide Nano particles 

(Santhiya D
1
, Dr.S Murugavel

2
) 

36. Solar magnetic field observations during solar cycle 25 (Janeefa.  P. L
1
 , Dr. Bidhu S.S

2
) 

37. Synthesis and characterization of titanium oxide  (Blessy S.S
1
, Dr. S. Murugavel

2
) 

38. Synthesis and functional group analysis of pure and Mg doped Zinc Oxide Nanoparticles  

using Co-Precipitation method (Jesheera. M
1
, Dr. T. R. Jeena

2
) 

39. New insight into the solar wind (Aravind S R
1
, Dr. Bidhu S S

2
) 

40. Computational investigation, on optimized structure with topological parameters (ELF, 

LOL) of 5-(4-isopropoxy-3-methoxyphenyl)-3-methyl-4,5-dihydro-1H-pyrazole-1-

carbaldehyde.(P.M. Banisha
1
, R. Febiline Seles

2
, M. Amalanathan

3
) 

41. The structural and topological analysis of 5-(4-ethoxy-3-methoxyphenyl)-3-methyl-4, 5 -

dihydro-1H-pyrazole-1-carbaldehyde by DFT method.(Vinesha Jasmine. V. M
1
, J. Jeni 

James
2
, M. Amalanathan

3
) 

42. DFT  investigation  on  the structural  and  electronic  properties  of   5- (3,4-Dimethoxy  

Phenyl) -3-methyl -4,5-dihydro-1 H -Pyrozole-1-carbaldehyde (Anchu T.S
1
, Jothy  Jisha  

B.R
2
  , M. Amalanathan

3
) 

43. Exploring 5- (4 hydroxy-3-methoxy phenyl)-3 methyl-4,5 dihydro-1H-pyrazole-1-

carbaldehyde by electronic, ELF, LOL, RDG analysis using DFT method (J.Janeepa
1
, J. Jeni 

James
2
, M. Amalanathan

3
) 

44. Synthesis and structural analysis of pure and Mg doped Zinc Oxide nanoparticles using 

Co-Precipitation method (Omega Grace. Z
1
, Dr. T. R. Jeena

2
) 



FIFTH NATIONAL CONFERENCE ON ADVANCED MATERIALS (NCAM-2023) 03/25/2023 

  
 
 

  

DEPARTMENT OF PHYSICS, NANJIL CATHOLIC COLLEGE 

OF ARTS AND SCIENCE, KALIYIKKAVILAI 
14 

 

45. Synthesis and elemental analysis of pure and Mg doped zinc oxide nanoparticles using 

Co-precipitation method (Siva Lakshmi. S
1
, Dr. T. R. Jeena

2
) 

46. Synthesis and functional group analysis of pure and Fe doped Zinc Oxide nanoparticles 

using Co-Precipitation method (Arya. S. S
1
, Dr. T. R. Jeena

2
) 

47. Synthesis and elemental  analysis  of  pure  and  Fe doped  Zinc  Oxide  nanoparticles 

using  Co-Precipitation method  (Sajeevan. M
1
, Dr. T. R. Jeena

2
) 

48. The structural and topological analysis of 5- (4-Butoxy-3-Methoxyphenyl)-3Methyl-4, 5-

Dihydro-1H-Pyrozole-1-Carbaldehyde using DFT method (Aarathy.B.krishna
1
, S. Sijana

2
, M. 

Amalanathan
3
) 

49. Growth and XRD characterization of MgSO4 doped  L-Threonine single crystals with the 

ratio 0.004 (Jemi R.L
1
, Dr.Antony Dominic Christopher

2
) 

50. Growth and XRD characterization of pure L. Threonine single crystal (Subi.S.K
1
, 

Dr.Antony Dominic Christopher
2
) 

51. Growth and XRD characterization of MgSO4 doped L. Threonine single crystals with the 

ratio 0.002 (Aiswariya M U
1
, Dr. Antony Dominic Christopher

2
) 

52. Growth and XRD characterization of pure MgSO4 single crystal (Vinithra.R.A
1
, Dr. 

Antony Dominic Christopher
2
) 

53. Growth and XRD characterization of (C4H9NO3)0.5 (MgSO4)0.5 mixed crystal (Jeni. J. 

T
1
, Dr. Antony Dominic Christopher

2
) 

54. Growth and XRD characterization of (C4H9NO3)0.2 (MgSO4)0.8 mixed crystal (Joslin 

Blessy J
1
, Dr. Antony Dominic Christopher

2
) 

55. Solar wind observed by ACE (R.Punitha Kevisha
1
, Dr.S.S.Bidhu

2
) 

56. Solar wind observatory (K. Anuciya
1
, Dr. S.S Bidhu

2
) 

57. Kodaikkanal solar observatory (Anchu.S
1
, Dr.Bidhu S.S

2
) 
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Spectroscopic and Quantum Chemical Computation on Molecular Structure, 

AIM, ELF, RDG Of 4-Cumene: A DFT Approach 

Sukanya R
1, 2

, D. Aruldhas
2 

1
 Register No: 20213112132018, Manonmaniam Sundaranar University, Tirunelveli. 

2
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Abstract  
The structural, vibrational, electronic, and nonlinear optical properties of 4-cumene (4CM) were obtained using 

spectral methods and density functional theory calculation. By using density functional theory (DFT) using B3LYP 

method with 6-31 G(d,p)  basis sets. Intra-molecular hydrogen bonding interaction was examined through reduced 

density gradient plot. Molecular electrostatic potential were also performed. Wave functional study like electron 

localization functions were analyzed. Bader’s theory of atoms-in-molecule conjointly with natural bond orbital have 

been analyzed. The natural bond orbital (NBO) analysis enabled in comprehending the stability and charge 

delocalization in the title molecule. The first hyperpolarizability which is an important parameter for future studies of 

nonlinear optics (NLO) was calculated to check the potential of the molecule to be an NLO material. 

Keywords: DFT, RDG, NLO, AIM. 
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Abstract: 

Nanoscience and nanotechnology represent an expanding researcharea, which involves structures, devices, and systems 

with novelproperties and functions due to the arrangement of their atoms onthe 1-100 nm scale. In this study, the nickel 

Oxide (NiO) nanoparticles were successfully synthesized by green synthesis method using Nickel Nitrate as the 

precursor, mediated by Carica Papaya leaves. The prepared sample is characterized for XRD, UV and FTIR 

characterization. The structure of the sample was identified using XRD and the crystals were found to be in good 

crystalline nature and the average size was about 46 nm. The energy band gap value was also calculated from the UV 

spectrum. The use of medicinal plants indicates the particles are combining well with the medium added and showed a 

stunning effect. The prepared Nickel Oxide (NiO) nanoparticles showed an excellent larvicidal activity. 

Key Words: Nano, Nickel oxide nanoparticles, green synthesis, carica papaya. 
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Abstract  

Molecular structure, FT-IRand FT-Raman spectra of Orotic acid have been computed by density functional theory 

using B3LYP/6-311++G(d,p) basis set.Theexperimentalvibrationalfrequencies are compared with the calculated 

vibrational frequencies and they are in good agreement with each other. Natural bond orbital (NBO)analysis reveals the 

hyper conjugative interaction and the possible interactions. The lowering ofHOMO-LUMOenergy shows the 

possibilities of intra molecular charge transfer interaction and leads to the anticancer activity of the molecule. AIM 

analysis reveals the covalent nature of the molecule. The low value of binding energy shows the anticancer property of 

the drug is obtained through docking analysis. 

Keywords: Molecular Structure; DFT Computation; Natural Bond Orbital analysis; Homo- Lumo; Molecular Docking, 
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Abstract 

The optimized parameters of orotic acid were determined by utilizing density functional method at B3LYP/6-31G level 

of theory. The intra and intermolecular interactions which exist within these compounds were analyzed by different 

methods namely the topological analysis ELF, LOL and the reduced gradient of the density. These approaches make it 

possible in particular to study the properties of hydrogen bonds. The highest occupied molecular orbital and the lowest 

unoccupied molecular orbital energy levels were constructed and the corresponding frontier energy gaps were 

determined to realize the charge transfer within the molecule. The densities of state diagrams were determined to 

calculate contributions to the molecular orbitals. The molecular electrostatic potential surfaces are determined to give a 

visual representation of charge distribution of these ligands and to provide information linked to electrophilic and 

nucleophilic sites localization.  

Keywords: Orotic acid, DFT calculation, HOMO, LUMO, ELF, RDG 
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Abstract: 

          Theoretical quantum chemical calculations of 1 acetyl -2-(4-butoxy-3-methoxyphenyl) cyclopropane have been 

carried out by density functional theory method. The optimized geometrical parameters were computationally obtained 

at the DFT/B3LYP level of theory.Mulliken population analysis was performed on the atomic charges were 

calculated.The electron distribution and reactive site on the surface of the molecule are analysed using ELF and LOL 

analysis.. The interpreted HOMO and LUMO energies indicate the chemical stability of the molecule.The obtained 

results indicates that the compound possess good kinetic stability. 

Key words:  DFT, HOMO-LUMO, Mulliken,  
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Abstract 

 Gallic acid, a natural phenolic compound present in medicinal plants has been reported to possess several health 

benefits. In the present study gallic acid is optimized on the basis of DFT calculations using B3LYP/6-311++G(d,p) and 

LANL2DZ for silver atom. Molecular electrostatic potential (MEP) surface was plotted over the geometry to elucidate 

the reactivity of the molecule. The limits of electrostatic potential are found to be -8.060e
-2 

and +8.060e
-2

. The Mulliken 

and natural atomic charge distributions were also computed. A comparison of HOMO-LUMO energy calculation before 

and after doping of silver has been done and it shows the charge transfer within the molecule. The nature of the molecule 

including electron distribution and reactive sites has been analyzed using Electron Localization Function (ELF) and 

Localized Orbital Locator (LOL).  

Keywords: LANL2DZ, silver, ELF, LOL, MEP 
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Abstract: 

In this study, the density functional theory (DFT) technique was used to investigate the compound Acethyl 2(3-Methoxy 

-4 Propoxy Phenyl) Cyclopropane. The input wavefunction files were generated by Gaussian 09W software using 

B3LYP/6-311++G(d,p) as the basis set.The molecular structure of the title compound was optimized. The interpreted 

HOMO and LUMO energies of the molecule is generated and analysed. The softness and electrophilicity indices were 

determined.Mulliken’s net charges have been calculated and compared with the atomic natural charges.The topological 

analysis of the electron localization function (ELF) and localized orbital locator (LOL) are interpreted using wave 

function analyzer, multiwfn 3.7. 

Keywords: DFT, HOMO, LUMO, Mulliken. 
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Abstract: 

Environmental pollution is major pollution in the world. The pollution can be eliminated by using nanomaterials. The 

current work reports on the synthesis of  Ag-doped ZnSe nanoparticles and their photocatalytic dye degradation. The 

noble metal doped nanomaterials attained much focus for their specific altitude towards wastewater treatment. The noble 

metal substitute by ZnSe lattice was confirmed by x-ray diffraction and electron microscopic analysis. The valency of 

the silver, zinc and selenium were measured by XPS. The bandgap values of the Ag-doped ZnSe nanoparticles indicate 

the mobility of photocarriers. Methyl Orange degradation is achieved for 86% for 120 min visible light irradiation.. The 

plasmonic doped zinc selenide NP’s most suitable material for the environmental remediation process. 

Keywords: Photocatalysis, ZnSe, MO, Visible light. 

 

 

 

 

 

 



FIFTH NATIONAL CONFERENCE ON ADVANCED MATERIALS (NCAM-2023) 03/25/2023 

  
 
 

  

DEPARTMENT OF PHYSICS, NANJIL CATHOLIC COLLEGE 

OF ARTS AND SCIENCE, KALIYIKKAVILAI 
29 

 

 

 

 

 

 

 

 

OP-25 

 

Spectroscopic profiling, Topology Analysis, and Charge Transfer Excitation of 

ethyl-4-(3-phenylureido) benzoate 
 

B.S. Arun Sasi 
a
 , A. R.Twinkle 

b
 , C .James 

c 

 
a
 Kerala Fire and Rescue Services, India 

b
 Department of physics, Marivanious college, Thiruvananthapuram, Kerala, India 

c
 Department of physics, Scott Christian college, Nagercoil, Tamilnadu, India 

E-mail:cjamesha@gmail.com 

Abstract 

Recently compounds of urea derivatives and phenyl urea derivatives are reported to have strong antibacterial and 

antimicrobial activity. In this paper we present the antibacterial evaluation of ethyl-4-(3-phenylureido) benzoate along 

with spectral and Quantum Chemical characterization. This study provides a complete vibrational spectroscopic 

investigation on the molecule to give a detailed assignment of the fundamental bands in FTIR and FT Raman spectra on 

the basis of calculated PED and electronic analysis under both theoretical and experimental background. In title 

compound, C 1 -H 7 (1.076 Å) contracts while comparing to another C-H bond lengths in phenylring1 is due to the 

influence of strong C 1 -H 7 …O 15 intramolecular hydrogen bonding interaction as supported by NBO analysis. The 

ρ(r)value for all the C-H bonds in the molecule except for C 1 -H 7 is 0.29. But for C 1 -H 7, the value is 0.30. This 

slight increase in the value also confirms the noncovalent interaction of H 7 with O15. The up-shifted carbonyl 

stretching as well as the presence of an infrared inactive but Raman active overtone transition at the carbonyl stretching 

region, the blue-shifted NH bending modes and the occurrence of multiple bands in the NH stretching region were 

evidently confirmed the possibility of N- H···O=C bond formations in the solid phase. 
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Abstract 

Nonlinear optical (NLO) materials showing second harmonic generation (SHG) have been in demand over the last few 

decades due to technological importance in the fields of optical communication, signal processing, and instrumentation. 

In the search of new non-linear optical (NLO) materials compared to inorganic materials organic counterparts have high 

Second Harmonic Generation(SHG) efficiency. Quantum mechanical calculation is an effective tool to study the 

molecular behavior. 2 -Amino 3 -Nitro Pyridine  an efficient NLO material is analyzed quantum mechanically by ab 

initio and Density Functional(DFT) method. The first order hyperpolarizability of the molecule is calculated and the 

large value of hyperpolarization along z direction shows a substantial delocalization of charges in these directions. 

Highest Occupied Molecular Orbital (HOMO) energy and Lowest Unoccupied Molecular (LUMO) energy were 

calculated and molecular energy gap also calculated. This HOMO is mainly localized on the amino group so that its 

energy is indicative of the donating character and LUMO is localized on Pyridine group.  

 

 

Keywords: Optimized geometry, DFT, NLO, NBO. HOMO-LUMO 
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Abstract 

Recently compounds of urea derivatives and phenyl urea derivatives are reported to have strong antibacterial and 

antimicrobial activity. In this paper we present the antibacterial evaluation of ethyl-4-(3-phenylureido) benzoate 

along with spectral and Quantum Chemical characterization. This study provides a complete vibrational 

spectroscopic investigation on the molecule to give a detailed assignment of the fundamental bands in FTIR and FT 

Raman spectra on the basis of calculated PED and electronic analysis under both theoretical and experimental 

background. In title compound, C 1 -H 7 (1.076 Å) contracts while comparing to another C-H bond lengths in 

phenylring1 is due to the influence of strong C 1 -H 7 …O 15 intramolecular hydrogen bonding interaction as 

supported by NBO analysis. The ρ(r)value for all the C-H bonds in the molecule except for C 1 -H 7 is 0.29. But for 

C 1 -H 7, the value is 0.30. This slight increase in the value also confirms the noncovalent interaction of H 7 with 

O15. The up-shifted carbonyl stretching as well as the presence of an infrared inactive but Raman active overtone 

transition at the carbonyl stretching region, the blue-shifted NH bending modes and the occurrence of multiple bands 

in the NH stretching region were evidently confirmed the possibility of N- H···O=C bond formations in the solid 

phase. 
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Abstract Extensive spectroscopic investigations along with theoretical quantum chemical studies on 2amino-

4,6-dimethoxy pyrimidine have been consummated. The geometry has been optimized at B3LYP level of the 

theories with 6-311G(d,p) basis set using Gaussian ’09 program package. FT-IR and FT-Raman spectra in 

solid state were observed in the region 400–4000 cm
−1

 and 50–3500cm
−1

 respectively. Potential energy 

surface (PES) scanning with six dihedral angles is performed to identify the stable conformer and to discover 

the herbicidal active region. The NBO analysis showed the intramolecular C-H…O and C-H…N hydrogen 

bonds in the crystal structure of 2amino-4,6-dimethoxy pyrimidine. The natural charges and the HOMO-

LUMO energy gap were also calculated. As a result, the optimized geometry and calculated spectroscopic 

data show a good agreement with the literature value. 

Key words: FT-IR, FT-Raman, NBO, HOMO-LUMO 
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Abstract 

Quantum chemical computations are excellent methods in the design of biological and pharmcetical molecules 

and help to predict some properties of the new materialsThe present works deals with the vibrational spectra and 

the molecular structural analysis of  1-Acethyl 2(3-Methoxy -4 Proporxy Phenyl) Cyclopropane have been 

analyzed.  The equilibrium geometry, harmonic vibrational wavenumbers of 1-Acethyl 2(3-Methoxy -4 Proporxy 

Phenyl) Cyclopropane investigated with the help of density functional theory (DFT) method. The calculated 

vibrational are well agreement with experimental spectra. The value of HOMO-LUMO energy was also 

calculated, it confirm its Charge transfer interation and the bio activity of the molecule. The possible interaction 

present in the molecule is analyzed using Natural Bond Brbital (NBO) analysis. The mulliken and natural charge 

of the compound were calculated and analyzed 

Keywords: DFT, Optimized geometry, NBO, HOMO-LUMO, Biomaterial 
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Abstract 

In the present study,ZnO nano particles were prepared by SOL-GEL method. The prepared sample 

was characterized by X-ray diffraction technique. The XRD study confirmed that the synthesized samples are 

Zinc oxide nano particles. Ultraviolet spectroscopic studies proved that the prepared sample act like a 

semiconducting material. Nano size of the sample was confirmed by scanning electron microscopy technique. 

Keywords: Zinc oxide, X-ray Diffraction, SEM, Nano particles. 
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Abstract: 

Coronal mass ejection (CME) is a significant ejection of magnetic field and accompanying plasma mass from 

the sun’s corona into the heliosphere. The study of CME and their heliospheric consequences are done by the 

Large Angle and Spectrometric Coronagraph (LASCO) instrument of Solar and Heliospheric Observatory 

(SOHO). The relationship between CMEs and other energetic phenomena helps to understand the impact of 

CMEs on the heliosphere. SOHO/LASCO CMEs were obtained from the LASCO catalogue during the solar 

cycle 24. Solar wind linear speed and its angular width determines the nature of CMEs. In Cycle-24 CMEs 

expand anomalously due to the reduced ambient pressure. The property such as linear speed of CME was 

analysed during solar cycle 24. It had prominent relation with 24
th

 solar cycle. 

Keywords: CME, Solar cycle, Solar wind. 
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Abstract: 
In the present study, ZnO nano particles were prepared by SOL-GEL method. The prepared sample was 

characterized by energy dispersive analysis of X-ray (EDAX). The EDAX study confirmed that the 

synthesized samples are zinc oxide nano particles. Fourier transform infrared spectroscopic studies proved that 

thecharacteristic peak is related with the zinc oxide vibration. The prepared nano particles act like a 

semiconducting material. Nano size of the sample was confirmed by scanning electron microscopy technique. 

Keywords: Nano particle, Zinc oxide, Scanning Electron Microscope, Energy Dispersive Analysis of X-ray. 
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Abstract: 
In the present study, TiO2 nano particles were prepared by SOL-GEL method. The prepared sample 

was characterized by energy dispersive analysis of X-ray (EDAX). The EDAX study confirmed that 

synthesized samples are Titanium dioxide nano particles. Fourier transform infrared spectroscopic studies 

proved that thecharacteristic peak is related with the metal oxide vibration. The prepared nano particles act like 

a semiconducting material.Nano size of the sample was confirmed by scanning electron microscopy technique. 

Keywords:Nano particle, Titanium oxide, Scanning Electron Microscope, Energy Dispersive Analysis of X-

ray 
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Abstract 

In February 2006, NASA will launch the twin STEREO spacecraft from Kennedy Space Center aboard a Delta 

7925 launch Vehicle. The purposes of the Mission are to understand the causes and mechanisms of coronal 

mass ejection initiation and to follow the propagation of CMEs through the heliosphere. Additionally, 

STEREO will study the mechanisms and sites of energetic particle acceleration and develop 3D time-

dependent models of the magnetic topology, temperature, density and velocity of the solar wind between the 

Sun and Earth. The SECCHI suite of instruments includes two white light coronagraphs covering the range 

from 1.4 to 15 solar radii, an extreme ultra violet imager covering the chromosphere and inner corona, and two 

heliospheric white light imagers covering the outer corona from 12 Solar radii to 1 AU. The SECCHI data 

were collected and detailed study of solar wind was done. Interpreting these, the features of solar wind was 

predicted. 

Keyword: Solar Wind, Secchi, Solar Cycle 
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Abstract 

In the present study, TiO2 nano particles were prepared by SOL-GEL method. The prepared sample was 

characterized by X-ray diffraction technique. The XRD study confirmed that the synthesized samples are 

Titanium dioxide nano particles. Ultraviolet spectroscopic studies proved that the prepared sample act like a 

semiconducting material. Nano size of the sample was confirmed by scanning electron microscopy technique. 

Keywords: Titanium oxide, X-ray Diffraction, Scanning Electron Microscope, Nanoparticle. 
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ABSTRACT 

Pure and Mg doped ZnO nanoparticles are synthesized by co-precipitation method. The prepared nanoparticles 

were characterized by Fourier Transform Infrared Spectroscopy (FTIR). The metal oxide formation and phase 

purity of the prepared samples were confirmed using FTIR analysis. The band corresponding to pure ZnO 

formation is found around 444.54   cm
-1

. 

 

Keywords: ZnO nanoparticles, FTIR, Co-precipitation.  
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Abstract 

The Parker Solar Probe is the first spacecraft to fly into the low solar corona. It will assess the 

structure and dynamics of the Sun's coronal plasma and magnetic field, the energy flow that heats the solar 

corona and impels the solar wind, and the mechanisms that accelerate energetic particles. FIELDS measures 

waves and turbulence in the inner heliosphere with high time resolution to understand the fields associated 

with waves, shocks and magnetic reconnection, a process by which magnetic field lines explosively realign. 

SWEAP (Solar Wind Electrons Alphas and Protons). This investigation will count the electrons, protons and 

helium ions, and measure their properties such as velocity, density, and temperature. Findings: PSP observed 

switchbacks traveling disturbances in the solar wind that caused the magnetic field to bend back on itself. On 

November 6, 2018, Parker Solar Probe observed first magnetic switchbacks – sudden reversals in the magnetic 

field of the solar wind. They were first observed by the NASA-ESA mission Ulysses, the first spacecraft to fly 

over the Sun's poles. These data were analyzed and the significant features were found out 

Keyword: Solar Wind, FIELDS, SWEAP 
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Abstract 

 In the present work, a theoretical investigation on the properties of  5-(4-isopropoxy-3-methoxyphenyl)-3-

methyl-4,5-dihydro-1H-pyrazole-1-carbaldehyde is reported. The optimized geometry of the molecule have 

been computed using the density functional theory. This is calculated by B3LYP method using 6-311++G(d,p) 

as a large basis set. The HOMO and LUMO analysis is used to determine the charge transfer within the 

molecule. The calculated geometrical parameters are in agreement with that of similar derivatives. Molecular 

electrostatic potential was performed by DFT method.  The softness and electrophilicity indices for selected 

atomic sites were determined.Mulliken’s net charges have been calculated and compared with the atomic 

natural charges. Furthermore, topology analysis of electron localization function (ELF) and localized orbital 

locator (LOL) theories were analysed using wavefunction analyzer, multiwfn 3.7.   

Keywords: HOMO- LUMO, DFT calculation, ELF, LOL, Optimized geometry. 
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Abstract: 

The aim of this study is to find out the molecular characteristic and structural parameters that govern the 

chemical behaviour of a new 5-(4-ethoxy-3-methoxyphenyl)-3-methyl-4, 5-dihydro-1H-pyrazole-1-

carbaldehyde compound. Density functional theory was used to understand the structural and electronic 

properties of the receptor.  B3LYP with the 6-311++G (d, p) basis set produces the optimized molecular 

structure of the title molecule.  In addition, global chemical reactivity descriptors, Molecular Electrostatic 

Potential map (MEP), Frontier Molecular Orbitals (FMOs) and Mulliken population analysis has also been 

studied.  Moreover, we not only simulated Frontier Molecular Orbitals (FMOs) and the Molecular 

Electrostatic Potential (MEP) but evaluated the transition state and energy band gap. The frontier energy gap 

value reveals the chemical reactivity and intermolecular charge transfer occur between the molecules. 

Multiwave function analysis like ELF (Electron Localisation Function) and LOL (Localized Orbital Locator) 

are analyzed. 

Keywords: DFT, HOMO-LUMO, Mulliken, MEP, RDG.  
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Abstract 

The molecular geometry of 5-(3,4-dimethoxy phenyl)-3-methyl-4,5- dihydro-1 H -pyrozole -1-carbaldehyde 

was optimized by density functional theory (DFT) method with B3LYP hybrid functional and 6-31G(d,p) basis 

set . The structural parameters like bond lengths, bond angles, and dihedral angles were obtained from the 

optimized molecular geometry and discussed. Frontier molecular orbital (HOMO-LUMO) energies, molecular 

electrostatic potential as well as Mulliken charges were calculated by DFT method. The obtained results 

indicates that the compound possess good kinetic stability. Topological analysis such as Electron Localization 

Function (ELF) and Localized Orbital Locator (LOL) has been performed to understand the nature of the 

molecule. 

Keywords: DFT, ELF, HOMO-LUMO. 
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Abstract 
Density functional theory (DFT) finds increasing use in applications related to biological systems. In 

the present contribution, we provide an overview of the properties that can be calculated with DFT, such as 

geometries, energies and reaction mechanisms. To understand the structural behaviour of 5-(4 hydroxy-3-

methoxy phenyl)-3 methyl-4,5 dihydro-1H-pyrazole-1-carbaldehyde, a detailed computational study has been 

taken up. The molecular structure has been optimized by using the B3LYP/6–311 ++G (d,p) calculations. The 

interpreted HOMO and LUMO energies indicate the chemical stability of the molecule. The chemical 

reactivity sites have been revealed by molecular electrostatic potential (MEP) analysis. Furthermore MEP, 

HOMO– LUMO and Global chemical reactivity descriptors of the title compound were studied extensively. 

Electron localization function (ELF) and Localized Orbital locator (LOL) maps were generated to show 

electron delocalization in the molecule. 

Keywords: DFT, MEP, ELF, B3LYP, Pyrazole 
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Abstract 

The study involves synthesis and structural analysis of pure and Mg doped Zinc Oxide nanoparticles. The pure 

and Mg doped ZnO nanoparticles of size less than 50nm are synthesized by co-precipitation method. The 

prepared nanoparticles were characterized by X-ray powder Diffraction (XRD). The structure, crystallite size, 

lattice parameters and microstrain of the prepared samples were studied using XRD analysis. The XRD spectra 

indicated hexagonal wurtize structure for both pure and doped samples. 

 

Keywords: ZnO nanoparticles, XRD, Co-precipitation.  
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Abstract 

The study involves synthesis and elemental analysis of pure and Mg doped Zinc Oxide nanoparticles. The pure 

and Mg doped ZnO nanoparticles are synthesized by co-precipitation method. The prepared nanoparticles 

were characterized by Energy Dispersive X-Ray Analysis (EDAX). Elemental analysis of pure sample 

confirmed the presence of both Zinc (Zn) and Oxygen(O) elements. Elemental analysis of the doped sample 

confirmed the presence of Zinc (Zn), Oxygen (O) and Magnesium (Mg) elements. 

Keywords: ZnO nanoparticles, EDAX, Co-precipitation.  
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Abstract 

The study involves synthesis and functional group analysis of pure and Fe doped Zinc Oxide nanoparticles. 

The pure and Fe doped ZnO nanoparticles are synthesized by co-precipitation method. The prepared 

nanoparticles were characterized by Fourier Transform Infrared Spectroscopy (FTIR). The metal oxide 

formation and phase purity of the prepared samples were confirmed using FTIR analysis. The band 

corresponding to ZnO formation are found around   444.54 cm
-1.

 

Keywords: ZnO nanoparticles, FTIR, Co-precipitation.  
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Abstract 

The computational investigations on 5-(4-Butoxy-3-methoxyphenyl)-3methyl-4,5-dihydro-1H-pyrozole-1-

carbaldehydewere done using dft/b3lyp/6-311g (d,p) basic set byGaussian 09W software. The HOMO and 

LUMO energies, Ionisation potential (I), Electron affinity (A), Energy gap, chemical hardness (η), chemical 

potential (μ), Electrophilicity Index (ω), Nucleophilicity Index (N), Global Softness (S) and Optical Softness 

(σ˳) were calculated.Molecular electrostatic potential as well as Mulliken charges were calculated by  DFT 

method.The intra and intermolecular interaction exist within this compound was analyzed by different 

methods namely topology analysis ELF and LOL.  

Keywords: DFT calculation, ELF, HOMO and LUMO 
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Abstract 

 

The study involves synthesis and elemental analysis of pure anode doped Zinc Oxide nanoparticles. The pure 

and Fe doped ZnO nanoparticles are synthesized by co-precipitation method. The prepared nanoparticles were 

characterized by Energy Dispersive X-Ray Analysis (EDAX). Elemental analysis of pure sample confirmed 

the presence of both Zinc (Zn) and Oxygen(O) elements. Elemental analysis of the doped sample confirmed 

the presence of Zinc (Zn), Oxygen (O) and Iron (Fe) elements. 

Keywords: ZnO nanoparticles, EDAX, Co-precipitation.  
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Abstract: 

 Crystal, any solid material in which the component atoms are arranged in a definite pattern and whose surface 

regularity reflects its internal symmetry. MgS04 doped L-Threonine single crystals with the ratio 0.004 were 

grow by slow evaporation method XRD analysis were done for the grown crystals. L-threonine crystalize 

doped with MgSO4 in the aqueous solution in the concentration ratio 0.004. The grown crystal is harvested 

after 21 days. The grown crystals belong to orthorhombic system. The values are a=5.6218, b=7.7328, 

c=13.4428. 

Key words: doped, evaporation, XRD. 

 

 

PP-19 
 

Growth And Xrd Characterisation Of Pure L- Threonine Single Crystal. 

1.
 Subi.S.K, 

2
. Dr.Antony Dominic Christopher 

 
1
Msc physics student, Nanjil Catholic College of arts and Science, Kaliyakkavilai. 
2
Assistant professor, Nanjil Catholic College of arts and Science, Kaliyakkavilai. 

Abstract 

Crystal growth is major stage of a crystallization process and consists of the addition of new atoms, ions or 

polymer strings into the characteristic arrangement of the crystalline lattice. Pure L-Threonine(C4H9NO3) 

single crystals were grown by slow evaporation method. XRD analysis were done for the grown crystals. The 

grown crystal is harvested after 21 days. The grown crystals belong to orthorhombic system. The values are 

a=5.8123, b=7.6321, c=13.452.  

Keywords: Evaporation, XRD. 
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Abstract          

A crystal is a homogeneous solid in which particles (atoms, molecules or ions) are arranged in a definite 

pattern due to which they have a definite geometrical shape with a plane surface. MgSo4 doped L. Threonine 

single crystals in the ratio 0.002 were grown by slow evaporation method analysis were done for the grown 

crystals. The grown crystals belong to Orthorhombic system. L. Threonine crystalise doped with MgSo4 in the 

aqueous solution in the concentration ratio 0.002. The grown crystal is harvested after 21 days. The values are 

a= 5.7128, b=7.7182, c=13.4473 

Keywords: doped, evaporation, XRD 
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Abstract 

The periodic arrangement of atoms in all three dimensions space is called crystal. It has irregular shape. 

Crystal growth refers to the artificial synthesis of crystals. Pure Magnesium Sulphate (MgSO4) single crystals 

were grown by slow evaporation method. XRD analysis was done for the grown crystals. The grown crystal is 

harvested after 21 days. The grown crystals belong to orthorhombic system. The values are a=4.9264, 

b=7.5232, c=6.5431. 

Keywords: Evaporation, XRD. 
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Abstract: 

A Crystal growth is a process by which a crystal grows by progressive addition of atoms or molecule to the 

surface of the initial seed crystal. MgSO4 MixedL.Threonine single crystals in the ratio 0.5 and 0.5 were 

grown by slow evaporation method XRD Analysis were done for the grown crystals. The grown crystals 

belong to orthorhombic system. L.Threonine crystalize mixed with MgSO4 in the aqueous solution. The 

grown crystal is harvested after 21 days. The values are a=4.6328, b=7.7328, c=8.4245.  

Keywords: Evaporation, XRD. 
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Abstract: 

A Crystal is a solid where the atoms form a periodic arrangement. (Quasicrystals). Not all solids are 

crystals.For example, when liquid water starts freezing, the phase change begins with small ice crystals that 

grow until they fuse,forming a polycrystalline structure. MgSO4 MixedL.Threonine single crystals in the ratio 

0.2 and 0.8 were grown by slow evaporation method XRD Analysis were done for the grown crystals.The 

grown crystals belongs to orthorhombic system. L.Threonine crystalise mixed with MgSO4 in the aqueous 

solution. The grown crystal is harvested after 21 days. The values are a=5.7328, b=7.3428, c=10.3438.  

Keywords: evaporation, XRD 
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Abstract:                    

The Advanced Composition Explorer was launched August 25,1997 carrying six high resolution spectrometers 

that measure the elemental, isotopic, and ionic charge state composition of nuclei from H to Ni from solar 

wind energies (1 KeV/nuc) to galactic cosmic ray energies (500 MeV/nuc). Data from these instruments is 

being used to measure and compare the elemental and isotopic composition of the solar corona, the nearby 

interstellar medium, and the  galaxy,  and  to  study  particle  acceleration  processes   that   occur  in  a   wide  

range  of   environments.  The three instruments that provide the    heliospheric   context for ion composition 

studies by monitoring the state of the interplanetary medium.  From its orbit about the Sun-Earth liberation 

point 1.5 million km sunward of Earth. In this study the real-time solar wind measurements were analysed and 

interpreted for use in forecasting space weather. 

Key words: ACE mission, Solar Wind, Solar energetic particles, Cosmic rays. 
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Abstract 

The  current  status  of  our  understanding  of  the  nature  and  origin   of  the  solar  wind   is   briefly  

reviewed,  with  emphasis  being  placed  on  the  need  for  wave  particle   interactions  to  account  for  the  

main  energy  source   as  well   as  details  of  the  particle   distribution  in  functions.  There  has  been   

considerable  progress  in  the  theoretical  treatment  of  various  aspects of  the  physical  aspects  of  solar  

wind  but a  complete  understanding  is  not  yet  is  sight.  Arguments  concerning  the fact  of  the  solar  

wind  are  reviewed, in  particular  those   concerning  the   distance  to the  shock  wave  which  marks  the   

termination  of  supersonic flow.  The  present  study  of  the  characteristics  of  solar  wind  observations  

from  solar  wind  observatory  is  collected   and   interpreted  in  terms  of  current  findings. 

Keywords: Solar  wind,  Electron  plasma ,  Solar  Magnetic  field.    
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Abstract: 

Kodaikanal solar observatory (KoSO) possesses one of world’s longest and homogeneous records of sunspot 

observations that span more than a century (1904-2017). Interestingly, these observations were taken with the 

same setup over this entire time period which makes this data unique and best suitable for long-term solar 

variability studies. A large part of this data between 1921-2011 were digitized. Asemi-automated sunspot 

detection and automated umbra detection algorithm are implemented on to their calibrate images to detect 

sunspots and umbra. Additionally, during this catalog updation, we also filled data gaps in the existing KoSO 

sunspot catalog (1921-2011) by virtue of re-calibrating the ‘rouge plates. These updated sunspot area series 

covering nearly 115 years (1904-2017) are being made available to the community and will be a unique source 

to study the long term variability of the sun. 

 

Keywords: Solar cycle, sunspot, magnetic fields, photosphere. 
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